


Table 1: Causes of childhood epilepsy syndromes with examples35 

MRI-magnetic resonance imaging, MCD- malformations of cortical development, SSPE- sub-acute sclerosing panencephalitis, TORCH- toxoplasmosis, rubella, cytomegalovirus, herpes simplex virus, NMDA- N-methyl-D-aspartate, GAD- glutamate decarboxylase
 (
Structural (genetic basis/acquired basis/both)
- overt/structural lesions on high resolution (epilepsy protocol) MRI
42
- MCD, glioneuronal tumours, gliosis secondary to vascular, perinatal insult sequel, tumors, trauma, surgical scars, post-infective scars
Genetic
- monogenic disorders, , polygenic/complex inheritance, large copy number variants
Metabolic
-  GLUT1 deficiency, biotinidasedeficiency, aminoacidopathies, pyridoxine dependent epilepsy, mitochondrial disorders, organic acidurias
Infectious
- neurocysticercosis, tuberculosis, HIV, cerebral malaria, SSPE, congenital TORCH, Zika virus
Immune-mediated
- anti-NMDA receptor encephalitis, anti-GAD antibody mediated encephalitis, Rasmussen’s syndrome, antibody negative autoimmune encephalitis
Unknown
- only electroclinical syndrome may be defined
)




Table 2: Pragmatic genetic classification of childhood epilepsies with examples
 (
Polygenic epilepsies with complex inheritance (GGE, BCECTS, Familial MTLE, febrile seizures,  GEFS+, IPOE)
Short tandem repeat expansion disorders- 
Unverricht-Lundborg disease
 
Large Copy number variants with non-Mendelian inheritance (syndromes of genomic imbalance; parental imprinting; chromosomal deletions/duplications)- 1p36 del, Duplication 15q syndrome, Trisomy 21, Del7q11.23, Tetrasomy 12p, Miller-Deiker, Ring Chromosome 20
Monogenic epilepsies (AD/AR/X-linked/)
Self-limiting neonatal and infantile epilepsies- 
KCNQ2/KCNQ3/ SCN2A/ SCN8A/PRRT2
Familial focal epilepsies- ADNFLE (
CHRNA
), ADPEAF (
LGI1
), FFEVF (
DEPDC5, NPRL2, NPRL3
)
Prototype DEE (usually de novo)- 
SCN1A, SCN2A, SCN8A, PCDH19,  KCNQ2,STXBP1,  KCNT1, CDKL5, MECP2,  UBE3A, FOXG1, SLC2A1, STXBP1, KCNQ2, ALG13
Specific brain malformations- lissencephaly (
ARX, DCX, LIS-1 TUBA1A
); FCD (
DEPDC5
); Tuberous sclerosis complex 
(TSC1, TSC2
); PNH (
FLNA
)
 Inborn errors of metabolism- GLUT-1 deficiency (SLC2A1), NKH (GLDC), PKU (
PAH
), DEND (KCNJ11), biotinidase deficiency (
BTD
)
, 
Menke’s disease (
ATP7A), 
PDE 
(ALDH7A1
)
Genes affecting mitochondrial functionwith Mendelian & mitochondrial inheritance - 
POLG1, RRM2B, SLC25A22, PDHA1, MT-ND1
Other neurodegenerative disorder- PME (
EPM2A, CLN1, CLN2, KCNC1), 
Sanfillipo disease (
GNS), 
GM2 Gangliosidosis 
(GM2A), 
Zellweger disease
 (PEX1), 
CDG
 (SLC35A2)
)
GGE- genetic generalized epilepsy, BCECTS-benign childhood epilepsy for centro-temporal spikesd, MTLE- mesial temporal lobe epilepsy, GEFS+- genetic epilepsy with febrile seizure plus, IPOE-idiopathic photosensitive occipital epilepsy, BAFME- benign adult familial myoclonic epilepsy, AD-autosomal dominant, AR-autosomal recessive, ADNFLE-autosomal dominant nocturnal frontal lobe epilepsy, ADPEAF-autosomal dominant partial epilepsy with auditory features, FFEVF-familial focal epilepsy with variable foci, DEE-developmental& epileptic encephalopathy, FCD-focal cortical dysplasia, NKH-non-ketotichyperglycinemia, PKU-phenylketonuria, PDE-pyridoxine dependent epilepsy, DEND-developmental delay-epilepsy-neonatal diabetes, PME-progressive myoclonus epilepsy


Table 3: Pharmacological management in CWE 63,-66 (Ref- added unless specifically mentioned for the relevant syndrome)
	Epilepsy syndrome/subtype
	Medication  
	Comments

	Focal epilepsy (structural/metabolic/immune-mediated/ genetic/ infectious/ unknown)
	LTG ; LEV; CBZ; OXC
Adjunctive: Any of above; LCM, ZNS, CLB; TPM ; 
	Prompt referral for pre-surgical evaluation if DRE
Avoid VPA if hyperammonemia or raised lactate or suspicion of mitochondrial disorders


	Self-limiting focal epilepsy (SeECTS,SeLEAS)
	OXC, CBZ , LEV, LTG, STM

	Treatment to be initiated after discussion

CBZ and OXC may exacerbate or unmask SWAS, which may occur in some children with SeLECTS(atypical evolution can be apparent with atonic drops or negative myoclonus)81 


	Self limited infantile epilepsy
	CBZ, PB, VPA
	Self-limiting

	Myoclonic epilepsy in  infancy
	VPA, LEV, TPM, LTG, CLN
	Self-limiting

	GTCS
GGE syndromes




Focal seizures evolving to bilateral tonic clonic seizures
	
VPA , LTG, LEV, TPM
Adjunctive: any of above, CLB, PB


As in focal epilepsy
	Avoid VPA in girls of child-bearing potential who may require long term ASM, unless other options ineffective and pregnancy prevention program in place


	Myoclonic epilepsy including GGE

	VPA, LEV
Adjunctive: ZNS, TPM, CLN (0.01-0.2)
	Avoid CBZ, GBT, OXC, PHT, TGB, VGB.
LTG may exacerbate myoclonic jerks in JME.

	Tonic/Atonic/ Myoclonic-atonic
	VPA, LTG
Adjunctive: Any of above, ZNS, TPM, RUF, FBM, CBD 
	Avoid CBZ, GBT, OXC, TGB, VGB

	Absence epilepsy
	ETM, VPA, LTG, 
Adjunctive: any of above: CLB, CLN, LEV, TPM, ZNS
	Avoid CBZ, GBT, OXC, PHT, TGB, VGB

	Infantile Epileptic spasms syndrome
	Steroids (oral prednisolone or ACTH)68 with VGB (monotherapy with VGB in TSC)
Adjunctive/alternative: VGB, TPM, NTZ , ZNS, VPA, KD
	ACTH/PRED equally effectiveconsider monitoring vision when using VGB 

	Dravet syndrome69 
	ASM management: VPA VPA+STP ± CLB / add-on CBD  /  add-on FEN 
Alternatives: KD, TPM, LVT, Bromide , VNS implantation

Prolonged seizures: Rectal DZP, bucc MDZ  MDZ infusion or iv CLN iv VPA  or LEV  or fos-PHT other anesthetic agents,TPM, KTM, PB, KD

	Evidence from recent RCT on CBD and FEN
Avoid PHT, CBZ, LCS, OXC and LTG in SCN1A variants 

Treat fever, infection; avoid excess glucose infusion to consider early KD initiation plan


	Lennox GastautSyndrome70  
	VPA LTG CBD, RUF, TPM, CLB (best for short term), 
Other adjunctive therapy: ZNS, LEV, PER, CLN, NTZ, ETX (atypical absences), PB (tonic-clonic), CBD,  LCM (tonic SE), FBM, steroids (short term)
NCSE: CLB, steroids, VPA
	Non-pharmacological interventions: KD, resective surgery in carefully selected cases, VNS (with KD) , callosotomy (drop attacks)
ASM which can worsen drop attacks: CBZ, OXC, TGB, PHT

	DEE-SWAS71.,72
	CLB, VPA, LEV, ETS, STM. corticosteroids
Adjunctive: steroids, IVIG
	Acquired epileptic aphasia spectrum DEE
Avoid CBZ, OXC, PHT
Requires EEG monitoring

	
	a) 
	


CBZ carbamazepine, CLB clobazam, CZP clonazepam, ESL eslicarbazepine acetate, ETS ethosuximide, FBM felbamate, GPT gabapentin, GVG vigabatrin, LCS lacosamide, LEV levetiracetam, LTG lamotrigine, OXC oxcarbazepine, PB phenobarbital, PER perampanel, PGB pregabalin, PHT phenytoin, RTG retigabine, RUF rufinamide, STM sulthiame, STP stiripentol, TGB tiagabine, TPM topiramate, VPA valproic acid, ZNS zonisamide, BRV-brivarecetam, NTZ- Nitrazepam, CBD Cannabidiol, FEN- fenfluramine, KD- ketogenic diet, VNS- vagus nerve stimulator, DZP- diazepam, MDZ- midazolam, KTM-ketamine, sc- subcutaneous, iv-intravenous, ACTH- Tetracosactide, PRED-prednisolone, PE- phenytoin, equivalent, GTCS- generalized tonic clonic seizures, GGE-genetic generalized epilepsies, TSC tuberous sclerosis complex, MgSO4- magnesium sulphate, Il-1R interleukin-1 receptor, FIRES- febrile infection related epilepsy syndrome, NORSE- new onset refractory status epilepticus, NCSE Non-convulsive status epilepticus, DEE – SWAS- Developmental and Epileptic Encephalopathy with Spike Wave Activation in Sleep, IVIG-intravenous immunoglobulin



      Table  1 :  Causes   of  childhood epilepsy   syndromes   with examples 35       MRI - magnetic resonance imaging, MCD -   malformations of cortical development, SSPE -   sub - acute sclerosing   panencephalitis, TORCH -   toxoplasmosis, rubella, cytomegalovirus, herpes simplex virus, NMDA -   N - methyl - D - aspartate, GAD -   glutamate decarboxylase            

•   Structural (genetic basis/acquired basis/both) -   overt/structural lesions on high resolution  (epilepsy protocol) MRI 42 -   MCD, glioneuronal tumours, gliosis secondary to vascular,  perinatal insult sequel, tumors, trauma, surgical scars, post - infective scars   •   Genetic -   monogenic disorders, , polygenic/complex inheritance, large copy number  variants   •   Metabolic -    G LUT 1 deficiency, biotinidasedeficiency, aminoacidopathies, pyridoxine  dependent epilepsy, mitochondrial disorders, organic acidurias   •   Infectious -   neurocysticercosis, tuberculosis, HIV, cerebral   malaria, SSPE, congenital  TORCH, Zika virus   •   Immune - mediated -   anti - NMDA receptor encephalitis, anti - GAD antibody mediated  encephalitis, Rasmussen’s   syndrome, antibody negative autoimmune encephalitis   •   Unknown -   only electroclinical syndrome may be defined  

